Knowledge and information-sharing networks are emerging in an increasing number of government programs and policy arenas. This article reports the results of an exploratory investigation into ways in which leadership and formal authority shaped the course of four knowledge network initiatives. The study treats authority as both formal and perceived. Leadership is assessed in terms of style, focus, and communication strategies. Analysis of the various authority and leadership patterns found in the case studies generated a set of hypotheses with regard to their influence on success of knowledge networks. Findings reveal that formal authority, perceived authority, and a variety of leadership behaviors appear to have important influence on the development and performance of public sector knowledge networks. These factors affect the ability of such networks to achieve their substantive goals and the degree to which these efforts provide satisfying and useful networking relationships among the participants.
(a legal and policy component) and leadership (a network management component) and how they interact with other factors to influence network development and outcomes.
We used the longitudinal case study method for its strength in dealing with current and emerging phenomena and for exploring rich descriptive data for patterns that can lead to hypotheses. Case studies are preferred when attempting to answer how and why questions and when a controlled experiment is not the subject of study (Yin, 1994) . In comparative case studies, each case is developed in its context using multiple sources of evidence; analysis then rests on systematic comparison (Agranoff & Radin, 1991; Ragin, 1990) . For this study, case data were collected using observations, surveys, document analysis, and individual and group interviews. Three research questions were addressed:
• In what ways do leaders of public sector knowledge networks make use of the formal authority of their organizations and positions? mostly autonomous and where innovation, knowledge exchange, and efficiency are rewarded with market share and profits (Hanssen-Bauer & Snow, 1996; Powell, Koput, & Smith-Doerr, 1996) . In the public sector, empirical network research has focused most often on service delivery networks that involve government agencies contracting with nonprofit organizations to deliver a service to the public (Provan & Milward, 1994 Weiss, 1990) . However, the potential public management research agenda regarding networks is much broader, encompassing such concerns as network management, collaborative processes, responsibility and accountability, flexibility, cohesiveness, power, and results (Agranoff & McGuire, 2001 ). Network research can address both the practical concerns of leaders and managers and theoretical questions that explore and compare network types, formation, and development (O'Toole, 1997).
As an organizational form, a knowledge network is similar to a radix organization-it is characterized by information sharing and employee empowerment, and leadership is usually nonhierarchical and nonexclusive. Schneider (2002) calls this the "stakeholder model of organizational leadership" in which the leader reaches out to many different levels within and outside the boundaries of his or her own organization. By implication, this kind of leadership is associated with different notions of authority. Leadership is seen more as a personal style or a skill that brings participants to share a common vision than the formal power to impose a set of rules to be strictly followed. Such leaders rely less on hierarchy and formal position and more on collaboration and teams as for coordinating work.
Authority in Public Sector Knowledge Networks
In this study, we treat authority as formal and objective (i.e., conferred by legal instruments and embedded in organizational structure) and as perceived by the participants with respect to a particular person holding a position of authority.
The legitimacy of a public sector knowledge network rests on general legal authority over a governmental function, on specific legislation, or on a formal executive directive. Sometimes the networks themselves are initiated by a specific legal requirement, but even when the network itself is not required by statute, the usual legally constrained governmental processes surrounding it (e.g., staffing, budgeting, procurement, contracting, and oversight) still apply. Weber (1947) distinguished among three types of authority: legal-rational authority or institutional power, traditional authority based on customs or social norms, and charismatic authority. Most classifications of authority found in the research literature are based on Weber's three ideal types. The taxonomy that has had the most influence on organizational studies was developed by French and Raven (1959) , who identified reward, coercion, legitimacy, expertise, and referent power as the main sources of perceived authority. Peabody (1962) found that authority was accepted if it was based on one of four specific factors: (a) legitimacy, arising from a legally established order of rights and duties; (b) position, linked to the office a person occupies with its associated powers; (c) competence, resting on an individual's experience, skills, and knowledge of a domain; and (d) person, based on individual philosophy and style of working. This last factor is closely aligned with the idea of leadership.
Leadership in Public Sector Knowledge Networks
Research demonstrates that the authority structure underlying a public sector network initiative, by itself, is not enough to ensure willing and successful participation. Legal requirements may need to be reinforced by other factors such as positive past experiences and suitable incentives for sharing information (Dawes, 1996) , political consensus and shared moral codes (Weiss, 1987) , and competent leadership and the ability to instill trust (Mintzberg, Jorgensten, Dougherty, & Westley, 1996) . Leaders also play an essential role in ensuring political or top executive support, building and maintaining many kinds of simultaneous relationships, and encouraging learning and adaptation (Larson, 1992; Pardo, 1998; Senge, 1990) . In addition, their communication skills, resourcefulness, and boundaryspanning abilities all affect project results (Dawes & Pardo, 2002) . Mizrahi and Rosenthal (2001) define competent network leadership as a combination of knowledge, skills, and attributes, including such variables as persistence and commitment; facilitation, negotiation, and political skills; and credibility, trustworthiness, experience, willingness to share, and respect. In addition, when leadership is considered a personal attribute rather than a positional one, multiple sources of leadership can be observed. But traditional management research often confounds the constructs of leadership and management by limiting the participants of leadership research to those in a formal managerial role, ignoring the role of others who emerge as convenors or leaders of tasks or knowledge domains (Huxham & Vangen, 2000; Schneider, 2002) .
Leadership has also been assessed in terms of style, focus, and communication strategies. Waldman, Ramirez, House, and Puranam (2001) distinguished between charismatic and transactional leadership styles. In their view, transactional leaders are more likely to use authority because their goal is to maintain the status quo, whereas charismatic leaders are more adept at advancing a new vision. A charismatic leader inspires and motivates others and may not need to use authority to set high expectations and encourage good performance. However, the appropriate leadership style may not be constant across time and situation but may evolve and adapt to changing conditions and the multiplicity of tasks and participants involved. Accordingly, contingency theories of leadership behavior (Fiedler, 1967; Gibbons, 1992) advance the idea that effective leaders are adaptive, drawing on, and even inventing, different leadership behaviors to suit particular environments or goals (Heifetz, 1994) .
A leader's focus also influences organizational performance. Mintzberg (2001) offers three targets of leadership focus: information, people, and action. Although leaders generally engage all three elements, they tend to emphasize one of them. Those who focus on information stress communication and control and spend time seeking and gathering information and sharing it with stakeholders. Attention to people reflects a focus on leading and forming linkages. A leader with this focus spends the most time encouraging employees, building team spirit, fostering trust, resolving conflicts, and building or broadening a network of contacts. Finally, a leader who focuses on action will engage mainly in "doing and dealing." He or she will actively supervise action, resolve crises, and negotiate issues and agreements.
Leadership communication strategies are similarly important. A successful knowledge network leader must communicate effectively with a variety of stakeholders and participants in all directions (upward, downward, and outward) . Effective communication strategies are linked to improved performance and acceptance of innovation by employees (Clampitt, DeKoch, & Cashman, 2000) . Yukl, Guinan, and Sottolano (1995) contend that different ways of communicating represent different influence strategies with respect to subordinates, peers, and superiors. These include (a) rational persuasion based on facts, (b) inspirational appeals to values or ideals, (c) consultation in the form of two-way communication seeking participation from a target audience, (d) coalition tactics or the use of other participants to influence the target audience, (e) legitimating tactics where the leader claims authority or a right to make a particular request, (f) personal appeals to loyalty toward the leader, (g) exchange in the form of promised shared benefit, (h) ingratiation, and (i) pressure in the form of demands, threats, or frequent monitoring. In terms of influencing commitment to work tasks, new behaviors, and new ideas, Yukl, Kim, and Falbe (1996) found that consultation, inspirational appeals, or strong rational persuasion were most effective. Least effective were pressure, coalition, and legitimating tactics.
All the foregoing studies suggest useful ways to understand the role of leadership. However, the necessary requirements for effective leadership in a network setting have only begun to be studied. Huxham and Vangen (2000) point out that traditional assumptions about hierarchical leader-follower relationships, minimal individual autonomy, and unified goals and objectives often do not apply in these settings. Consequently, new research is needed to amend leadership concepts to account for the nature and demands of networked relationships.
Types and Measures of Network Success
The third element of our study is network success. Success of public sector networks is difficult to define and measure (Provan & Milward, 2001 ) because the networks involve multiple organizations that must overcome differences and develop working relationships that will enable both self-interest and common goals. The literature on networks has considered measures of success at four levels: community, network, organization, and individual. At the community level, attention is focused on whether the network initiative provides substantial benefits to the population to be served. This measure is appropriate for service delivery or production networks with external clients, but in knowledge networks, the primary community served is internal, made up of the participating organizations themselves. We therefore concentrated on perceived and observed measures of success at the other three levels: network, participating organizations, and individuals.
At the network level, relevant measures of success are related to the structure, performance, and relationships of the interorganizational entity. Structural measures include the creation and maintenance of a network administrative structure (Provan & Milward, 2001) , survival of the network beyond the tenure of key individual participants (Davenport, Delong, & Beers, 1998) , growth of membership (Provan & Milward, 2001) , and network stability and resilience in the face of environmental threats (Mizrahi & Rosenthal, 2001) . Performance measures have to do with such observable measures as the achievement of interim and long-term goals (Mizrahi & Rosenthal, 2001) , integration and coordination of services to network members (Provan & Milward, 2001) , growth in knowledge content and use (Davenport et al., 1998) , and joint product development (Child & Faulkner, 1998; Deeds & Hill, 1996; Snow, Miles, & Coleman, 1992) .
At the organizational and individual levels, measures of success are embedded in the nature of relationships as perceived by the participants. They include feelings of equity or "fair dealing" (Ring & Van de Ven, 1994) , strength of bonds among participants (Provan & Milward, 2001; Ring & Van de Ven, 1994; Scott, 1991) , confrontation and resolution of conflicts (Mizrahi & Rosenthal, 2001) , enhanced reputation or legitimacy (Oliver, 1990; Wiewel & Hunter, 1985) , and knowledge acquisition and learning (Davenport et al., 1998; Doz, 1996; Saxton, 1997) . Table 1 summarizes the foregoing literature on authority, leadership, and success of knowledge networks as a set of key variables that form the structure for our case analyses. 
The Cases Homeless Information Management System (HIMS) Prototype
Led by the Bureau of Housing Services of the NYS Office of Temporary and Disability Assistance, HIMS involved sharing information about homeless families and adults, shelters, and related service programs to conduct ongoing evaluation and refinement of service programs for this population. The organizations involved include several state agencies, three local governments, and scores of shelter programs operated by nonprofit service organizations. HIMS was intended to fill a serious gap in program management by linking and comparing information on services to information about outcomes (Center for Technology in Government, 2001a).
Information Technology Intranet
The New York City Department of Information Technology and Telecommunications (DOITT) led the development of an intranet (i.e., a secure Web-based service available only to city employees) aimed at enhancing IT investment, system development, and information service programs citywide. The basic idea was to create a best practices repository to benefit the city's entire IT workforce. With the involvement of 43 mayoral agencies, this project gathered, organized, analyzed, and made accessible information about best practices, current systems, and new information technology and management investments made in every city agency. This information resource replaces bits of information about current systems and new investments that were scattered throughout the city's separate agencies (Center for Technology in Government, 2001b).
Annual Reassessment Program
The largest project in this study was a major reorientation of the real property assessment and equalization function in NYS, led by the NYS Office of Real Property Services (ORPS). The project involved town and county assessors in a transition away from exclusive use of physical assessments of land parcels to establish property values, which results in unequal and outdated information in most localities. In the new process, physical assessments supplement and verify annual statistical adjustments based on a market analysis system that relies on the sharing of up-to-date valuation and sales data across jurisdictions (LaVigne, Connelly, Canestraro, & Pardo, 2000) .
Geographic Information System (GIS) Coordination Program
The NYS GIS Coordination Program includes a shared governance structure and a Webbased clearinghouse of metadata, data sets, and related information policies that promote the sharing of spatial data sets statewide. Operated sponsored by the NYS Office for Technology (OFT), this program involves a broad community of practice that crosses state, local, federal, academic, and private sectors (Dawes & Oskam, 1999) .
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Findings
In this section, we present our data analysis in three parts. We first look at the patterns of authority and leadership across the four cases, relying on factual and qualitative data. We then present the quantitative results of a survey that asked participants for their perceptions of network success. The section concludes with a discussion of additional success measures that can be discerned by external observation, again using factual and qualitative data. (Additional information on the data analysis is provided in the appendix.) Table 2 summarizes and compares the leadership and authority patterns for our four cases. The short narratives below provide the basis of the assessment for each case.
Authority and Leadership Patterns Across Cases
HIMS. The HIMS project was undertaken by the Bureau of Shelter Services (BSS) of the NYS Office of Temporary and Disability Assistance to facilitate the sharing of case, facility, and service information among the public and nonprofit organizations responsible for services to homeless people. There were long-standing relationships and a shared history (both positive and negative) among many of the organizations and individuals in the project. For example, BSS has clear statutory and regulatory authority to certify, inspect, and regulate local government and nonprofit shelter programs. However, this project was a departure from that traditional relationship in that it attempted to create both a community of practice and a jointly defined, shared data resource for the voluntary internal use of all the participating organizations. It required that these organizations jointly define key data elements, understand each other's business processes, agree on some key performance criteria, and look more deeply into the information policies that would govern the use of the shared data.
Through the prototyping process, many long-standing (and new) issues were raised and addressed. The project leader consistently exhibited openness and willingness to hear and respond to both ideas and criticisms from all participants. He insisted that the prototype benefit all players and used his certification and budget approval authority to help nonprofits acquire the tools (e.g., new computers) that would allow them to participate fully. He was respected and trusted, despite having previously used official powers to sanction noncompliant programs.
BSS had the legal power to mandate participation by local governments and nonprofit shelters. However, the project leader chose to build voluntary support within the service provider community. This community had its own leaders who had previously formed the Ad Hoc Technology Committee that had successfully resisted other projects. BSS staff and leadership therefore made a concerted early effort to create a trusting relationship to help alleviate the concerns of the providers. The BSS director promised the shelter providers and local government agencies that "if they don't see value in the system as a tool to support individual providers as well as the community as a whole, then it won't be built."
Intranet. The Intranet project was a departure from DOITT's traditional role of operating citywide computing and telecommunications services and exercising oversight of the citywide IT plan and the IT initiatives of the operating agencies. Much of the work of the Intranet project was supported by an executive order creating a framework of joint responsibility among the city's oversight and operating agencies with respect to IT use and advancement. As a consequence of DOITT's traditional role, most operating agency staff were skeptical about this initiative. However, the project leader did not require participation from the 100 The American Review of Public Administration Reassessment. The Annual Reassessment Program is established in state law, but implementation at the local level is voluntary. The project leader believed strongly in the appropriateness and fairness of the new method and needed to foster local understanding and acceptance to implement it. The law provides for modest financial incentives to localities for adopting the system, but the process of adoption also demands substantial professional and public education, changes in work processes, and the creation of new tools. It also demands effective communication skills and a fair amount of political savvy because of the inherently controversial nature of property taxes.
The project was conducted at the same time as several other management and process improvement projects directed at both state and local levels, and ORPS made extensive use of different consultants for different improvement programs. Because New York is a "home rule" state, ORPS has little authority over local operations. Consequently, all these efforts needed the voluntary involvement of local assessors, but from the local point of view, these multiple projects were not well coordinated and caused some frustration and repeated work.
GIS.
The GIS coordination effort dates back to the 1980s, when GIS practitioners began advocating for a formal coordination mechanism that would support the shared development of expensive, but widely reusable, spatial data. In the mid-1990s a university-based prototype project demonstrated the feasibility of statewide GIS data resources and made policy and practical recommendations. The formal Temporary GIS Council was established by the legislature and governor in 1994, and its similar recommendations led to the creation of the GIS Coordination Program in the newly established OFT, a unit of the governor's office. The program operated with mostly borrowed staff and volunteer effort for several years, but its leader at OFT, not a GIS expert himself, garnered the respect and loyalty of a large number of professionals and organizations by creating and empowering collaborative expert working groups to address education, data coordination, legal matters, and other issues. Each of the working groups has a substantive agenda of problem solving, capability development, or policy analysis, and each one is led by a person employed by one of the participating organizations outside OFT. A widely representative coordinating body deals with cross-agency collaboration and communication and statewide governance topics.
Perceptions of Networking Success
Perception of networking success was measured with survey data. Surveys were administered to project participants at the beginning and near the end of the research program.
The second survey (conducted by mail in 2002; response rate = 32.7%) included three questions about how successful each project had been in achieving its ultimate goal, to what extent the project had generated useful relationships among the participating organizations, and to what extent the project had generated useful relationships among the individual participants. Respondents rated these questions on an 8-point, Likert-type scale ranging from 1 (not at all successful) to 8 (fully successful).
As shown in Table 3 , all the projects were rated at least modestly successful, with composite success scores ranging from a low of 4.33 for Intranet to a high of 6.14 for GIS. HIMS, the only project that was not implemented, had the lowest score (3.86), and GIS, the only project in the study to fully achieve its primary goal, had the highest score (5.83) for "success in project achieving goals." With the exception of the Intranet project, each had a higher score for "organizational networking success" than for "success in achieving project goals." All had a higher score for "individual networking success" than for "success in achieving project goals."
Observed Indicators of Success
Using qualitative data, we rated each case on eight observed indicators of network success, as described below. Ratings included high, medium, low, or no attainment of each indicator. These qualitative ratings were converted to values of 3, 2, 1, and 0, respectively, and then a success ratio was calculated and transformed to an 8-point scale to allow for comparison with the measures of perceived success from the survey. As shown in Table 4 , these externally observable indicators suggest that GIS is the most successful, with a weighted score of 7.62, followed by Intranet, Annual Reassessment, and HIMS, with scores of 5.67, 4.44, and 3.81, respectively. Ratings for administrative structure, growth/stability of membership, and resilience and survival (when applicable) are fairly consistent across the cases. GIS is the only case to receive a rating of high for both resource growth and achievement of the ultimate goal. The opposite is true for HIMS. It is the only case to receive a rating of none for these items. Annual Reassessment and Intranet did not fare as well as did GIS in these two categories, with Annual Reassessment scoring only slightly better than HIMS in achievement of the ultimate goal. Note: HIMS = Homeless Information Management System; GIS = geographic information system. a. Mean of three success scores.
HIMS. The project team achieved important and long-lasting interim goals including jointly defined service descriptions, performance measures, data definitions, and problemsolving methods. Although the prototype was clearly successful, homelessness was low on the political agenda, and BSS was unable to secure ongoing state funding to build a full system. In 2001, the BSS project leader retired, and one of the key nonprofit leaders left for a position in the private sector. Nevertheless, the participating organizations and key individuals in both the government and nonprofit groups continued to advocate for financial support to implement the system and to promote and sustain the working relationships that they found fair and satisfying.
Intranet. The project began in 1999, was implemented in 2002, and continues to develop further as part of ongoing DOITT operations. The original leader left the agency for the private sector in 2001, and the project survived the aftermath of September 11, which challenged continued staff resources and funding for this (and all other) city operations. Although quite successful in achieving its overall goal, the project has not achieved as high a level of voluntary commitment as HIMS or GIS as many IT professionals came to view this activity as one of DOITT's ongoing responsibilities.
Reassessment. During the course of the study, the market analysis system was hotly debated and slowly refined, and it began to be adopted by localities. As it gained momentum, a larger number of municipalities began to approach full value assessments, although many still do not use the system, and ORPS continues to promote it widely. In 2002, the overall program was recognized with a national award for its forward-looking approach. By that year, about one fourth of the state's municipalities were conducting annual reassessment.
GIS.
The GIS program has been very successful in building state-agency partnerships, although less so in encouraging local government and private sector involvement. These two groups continue to have serious concerns regarding fees and competition. By 2001, the Note: HIMS = Homeless Information Management System; GIS = geographic information system. a. Calculated as mean of applicable items converted to an 8-point scale, where 3 = high, 2 = medium, 1 = low, 0 = none, -not applicable.
program was quite mature and the GIS Center of Excellence had been established in OFT. Much of the work centered on the expansive collection and use of GIS data for myriad partnership projects to support public services. The September 11 terrorist attack severely challenged the program, whose most visible feature was easy public access to GIS metadata and data sets. The clearinghouse was shut down for several weeks while its contents were reviewed, and for a time its continued existence was in doubt. However, after careful review, it came back into operation with certain data removed and with a new focus on data security. Although security has since figured prominently in its operation, the program has retained its existing leadership and its collaborative structure and methods of work.
Discussion
Defining and Measuring Success
We measured the construct of success with both subjective perceptions and external observations, with different results. Ranking the projects according to overall perceived success places GIS first, followed by HIMS, Annual Reassessment, and Intranet. However, when ranked according to the externally observed indicators of success, GIS and Annual Assessment keep the same rankings of 1 and 3, but HIMS and Intranet switch positions: HIMS drops to 4 and Intranet rises to 2. External measures of success for the HIMS case are lowest because the program came to a stall because of budget problems and was not implemented. However, the project team did build a trusting environment and satisfying knowledge networking relationships that continued to have lasting benefits for the participants. Conversely, the Intranet project was an observable implementation success, but the perceptions of the participants are less positive. We call these two kinds of outcomes "substantive success" and "networking success."
Separating substantive success from networking success explains important differences in the cases. GIS and HIMS were the more successful networks in terms of interorganizational and interpersonal relationships, whereas GIS and Intranet were more successful in terms of substantive performance.
Types of and Uses of Authority
Legal foundations, political authority, and authority relationships among the participating organizations are all pertinent to network success.
Legal foundation of public sector knowledge networks. All four networks had a formal legal basis. Two (HIMS and Annual Reassessment) were supported by legislation. In the case of HIMS, the lead agency's general authority to certify and supervise publicly funded shelter programs was established in statute. The Annual Reassessment program was specifically authorized by statute. The GIS and Intranet projects both have their legal basis in formal executive directives. These are less forceful than laws but are universally recognized sources of legitimacy. Neither the GIS nor the Annual Reassessment programs would have been possible without this legitimating authority. The professional GIS community had advocated for nearly a decade to have their ideas adopted formally by the state and made little progress until that happened. For the reassessment project, statutory authority was essential just to get started. Local government assessors are independently appointed or elected, and very few would adopt this radically different way of working without a legal foundation on which to stand. Accordingly, we offer the first of several hypotheses:
Hypothesis 1: Public sector knowledge networks benefit from a legal basis for authority and legitimacy.
Political authority for knowledge networks. The two knowledge networks that rank higher in terms of observed success (GIS and Intranet) are explicitly tied to the support of a top elected official. These projects appear to have had better implementation conditions as they enjoyed political support from the governor and the mayor of New York City. The Intranet project also benefited from the support of the subsequent mayor, who cut many city budget lines but preserved IT-related spending after taking office in 2002. The effect of political support can readily be seen in the GIS coordination program, which involved highly regarded experts as chairs of its various working groups. The imprimatur of the governor motivated these group leaders to act quickly and with enthusiasm. One working group chair remarked, "When I got a call to participate in the program, it was from the governor's Task Force. If it comes from the governor, you always say yes." For this case, the immediacy of political authority also provided confidence that action would be taken on key issues that their work would bear fruit.
Overall, legal authority appears to be necessary to launch a knowledge network, but it is not sufficient to sustain it through implementation. Legal authority bolstered by perceived political authority creates a more conducive environment for project development. These political linkages are especially useful in negotiating powerful bureaucratic processes such as budget formulation. Thus:
Hypothesis 2: Knowledge networks are more likely to achieve their substantive goals when basic legal authority is augmented by the political support of a currently serving chief elected official.
History and types of authority relationships among participating organizations. In two cases, HIMS and Intranet, the lead agency had oversight authority over the activities of the participating organizations. In both cases, the underlying long-term relationships rested on the lead agency's formal authority over substantial functions of the other organizations. However, these two cases fared quite differently on the perceived measures of networking success, with Intranet scoring low on the participants' networking success measure and HIMS scoring the highest.
HIMS is the only case where the lead agency had the formal authority to compel participation from the other organizations. However, instead of requiring the shelter providers to supply the needed information, the project leader encouraged the providers to participate based on their own decisions about the value of a shared information system. This dual focus on both self-interest and mutual benefit appears to have engendered trust and led to a positive networking experience. In addition, the HIMS participants had almost two decades of working history, with all the usual tensions between regulator and regulated entities, but the personal and professional relationships between individual service providers and the project leader had been mostly cordial and mutually respectful. Providers started with healthy skepticism, but they also had had many past experiences of fair dealing.
By contrast, the Intranet project suffered initially from a long history of distrust and conflict between DOITT and the participating agencies. In this project, the participants had positive perceptions of the leader himself, but he had held the position for only about a year when the project began. The other agencies continued to be wary about DOITT as an organization because other aspects of its oversight role remained problematic for them. The fact that the project continued to develop after the leader's departure seems to rest mainly on the fact that his successor exhibited similar leadership characteristics.
In the two other cases, which also had different success results, the lead agencies had no general oversight authority over the other organizations. In the case of Annual Reassessment, there was no formal oversight role, but there was a long history of tension about the state's effort to support the real property tax system and improve taxpayer equity. The project leader initially encountered tremendous resistance from local officials who had historically perceived the state agency's influence as enhancing the power of the state at the expense of localities. In the GIS case, participants had no history at all with the lead organization which was created especially for the purpose of the knowledge network. Its agency home, the NYS OFT, was itself a new organization with no history and therefore no past problems to overcome. The project leader similarly had no history with GIS issues. He was selected for his project management and human relations skills. As a result he had no preconceived ideas about what the collaboration program should entail. Instead, he facilitated consensusbased decision making among the participants.
It appears that the structure of the formal authority relationship between the lead agency and the participating organizations does not explain either substantive or networking success. What does seem to be important is the character of historical relationships. In addition, the willingness of participants to accept the authority of the project leader appears to be unrelated to the leader's competence in the domain. The HIMS, Intranet, and Annual Reassessment leaders were all experts in their fields, and this expertise gave them standing on the issues. However, the GIS leader, whose network was highly successful in both substantive and networking terms, was not an expert at all. Consequently, it appears that the "authority of person," which rests on positive perceptions of leadership philosophy and personal management style, is a more important factor in how and how well the network functions. The foregoing discussion suggests three additional hypotheses:
Hypothesis 3: No particular structure of formal authority relationships among participating organizations is associated with either networking success or substantive success of a public sector knowledge network. Hypothesis 4: Networking success is positively associated with a positive or neutral history of authority relationships between the lead agency and the other organizations in the network. Hypothesis 5: A leader's philosophy and management skill have more influence on participant acceptance of authority than does the leader's domain expertise.
Leadership Behavior
Observed leadership behaviors in the management of a knowledge network can provide some preliminary answers to a question posed by O'Toole (1997): "What do managers actually do to deal with and seek influence within their networks?" (p. 50).
Communication strategies. None of the leaders of the four networks relied on authoritative influence strategies to increase participation. Neither legitimating nor pressure, two influence strategies that involve the implicit or explicit use of power, was used by any of the network leaders. For some cases, these strategies were simply not available, as the authority that the lead agency had over the participants was very limited. In other cases, however, leaders deliberately chose less direct and forceful communication strategies when they could have used their authority to be more directive. The communication strategies used most often were designed to show participants good reasons for building the network rather than attempting to impose an idea on them with no rationale.
In the two projects where participants' and organizations' networking success were rated highest (HIMS and GIS), the leaders used inspirational values as a communication strategy. HIMS was designed to help solve the problem of homelessness, an issue that has moral and emotional appeals, especially to the professional human service community. By appealing to their professional values and commitment to high-quality service, the HIMS leader effectively married their professional self-interest to the larger common interest in demonstrating the effectiveness of their programs. The GIS coordination program also linked the self-interest of the participants (access to a wide array of expensive geospatial data) with the common interest (creation of a shared data resource and a supportive coordination program). Both leaders strongly emphasized the collaborative, self-determining nature of the efforts.
By contrast, the Intranet and Annual Reassessment leaders tended to emphasize the collective benefits without giving commensurate attention to the self-interest of the participants. For example, the ORPS director was passionately committed to equity in property assessments, but he viewed equity as a state-level (i.e., collective) concern, whereas assessors believed equity was a local (i.e., self-interest) concern. This fundamental difference in philosophy led to serious misunderstandings and a fair amount of distrust.
Consultation was a communication strategy that appeared to be associated with networking success. When leaders addressed the concerns of network participants, response to the knowledge network initiative improved. For example, HIMS dealt extensively with the shelter providers' concerns regarding the confidentiality of client information. In the case of Annual Reassessment, the leader gradually recognized the local assessors' concerns about local autonomy, politics, and capabilities:
We backed off the hard sell that we had in the very beginning to more of an encouragement and . . . started to recognize that a lot of assessors couldn't go to annual reassessment right away, that they had other pieces of preparatory work that needed to be put in place in those communities first.
This move toward a communication strategy based on consultation helped to alleviate some of the tension between the local governments and the state agency.
Similarly, a communication strategy of coalition was used by successful network leaders. Coalition involves the use of external players to indirectly convince targeted organizations to act in some desired way. For example, the GIS project leader sought early participation by the state agencies considered the most important creators and users of geospatial data to secure participation of additional members. When the Departments of Transportation and Environmental Conservation became active members, additional state and local agencies had a strong incentive to join. Similarly, in the HIMS project, the providers' Ad Hoc Technology Committee was the trusted representative of a large number of shelter providers. Once the committee demonstrated its approval by its engagement, other providers began to participate actively or to follow the committee's advice.
These observations about the most common and successful communication strategies suggest the following hypothesis: Leadership focus. The purpose of a knowledge network is the sharing of knowledge and information among multiple organizations, suggesting that information should be a major focus for the network leader. However, in the two most successful networking experiences, the leaders spent most of their time focusing on the people involved in the knowledge network rather than the data. The GIS leader focused mainly on the development of trusting relationships among the participants and only secondarily on the dissemination of information and creation of rules for information use. In HIMS the leaders' focus was also on building team spirit and trust, with a secondary focus on supervising action and resolving conflicts; information came last as a focus of attention. In addition, in these two cases, leadership was shared with other organizations in the knowledge network. In GIS, shared leadership was actually embedded in the organizational structure of working groups chaired and staffed by participants from many different organizations. In HIMS, the providers' Ad Hoc Technology Committee shared leadership responsibilities with BSS throughout the effort. The leadership focus of both the Annual Reassessment and Intranet projects focused more on information and supervision of action than on people. They both rank lower in terms of individual and organizational networking success.
Building trust, overcoming turf barriers and skepticism, and bringing participants to share a common vision seem to be more conducive to these kinds of networking success than attending to the steps that need to be taken or the information that is needed to achieve project goals. Consequently, we propose:
Hypothesis 7: A leadership focus that emphasizes people before information or action contributes most to interpersonal and interorganizational networking success for participants.
Leadership style. In the two most successful projects according to perceived measures (GIS and HIMS), leaders were characterized as charismatic. A consistently charismatic and facilitating style of leadership seemed to engender trust and collaborative behavior from the participants. In interviews, participants in these projects frequently mentioned the charismatic qualities of the leaders and how another style of leadership might have been detrimental. In the Annual Reassessment case, where perceived measures of success ranked lowest, the leader started out with a directive management style. Later, the leader understood that the task required a change in his leadership style, and the project began to progress more smoothly and with greater success. This adaptive response had positive effects on the project, which eventually achieved a fair amount of success in achieving its substantive goal. In fact, all four leaders adapted their approaches to some degree to changing conditions and a continually improving understanding of both the task and the participants. We hypothesize that:
Hypothesis 8: A consistent, charismatic leadership style is positively associated with networking success. Hypothesis 9: Adaptive leadership based on learning promotes both substantive and networking success.
Future Research Directions
We have offered nine hypotheses about the nature and influence of leadership and authority in public sector knowledge networks (Table 5) .
One obvious avenue for future research is to test these hypotheses in additional cases, domains, and jurisdictions. The continuing emergence of knowledge networks in law enforcement, public health, geospatial analysis, and homeland security all offer domains in which both qualitative and quantitative analyses could be conducted. For example, public health monitoring networks and geospatial data cooperatives are emerging around the country. A survey of the participants in these programs could seek confirmation of these hypotheses and investigate how they may be related to one another or differ across domains. In addition, case studies that directly compare knowledge network leaders to leaders of more traditional programs could also help detect important differences and more universal characteristics.
In addition, the cases varied in terms of two additional variables, time and purpose, that may have an impact on success and present additional opportunities for further research.
The longitudinal nature of the study demonstrated that time and history have complex roles in these endeavors. The individual project timelines from inception to implementation (or stalled development in the case of HIMS) ranged from more than a decade in the case of GIS to about 3 years for the Intranet project. The tenure of the project leaders also varied widely. The Annual Reassessment leader was in place from inception to the present, about 6 years. The HIMS leader spent a 20-year career as head of the state's homeless programs before initiating the project, which he led for 3 years before retiring. The Intranet leader left after 2 years of development but about 1 year before implementation, which was taken over by his deputy. The GIS leader took the helm about half way through the evolution of the effort and has stayed in place ever since, for a term of about 5 years. Similarly, the length of the relationship between the lead agency and the participant organizations also varied widely. GIS involved the creation of a new organization and the development of new relationships. The others rested on past long relationships to carry the knowledge network forward.
Length of leadership tenure, length of project, and length of the relationship between the lead agency and the participant organizations, by themselves, do not appear to explain project progress or success. However, in combination with other variables, these time factors do seem to have influence worthy of further exploration. For example, projects that are entirely voluntary may take a considerable amount of time to achieve a critical mass of active participants and to demonstrate the self-interest benefits to potential ones. The GIS project seems to have had the necessary time to do this, but the equally voluntary Annual Reassessment program has not. The juxtaposition of leadership tenure with external events is also of interest. The HIMS leader retired at a time when state political leaders were unwilling to invest in the issues of homelessness, and the project stalled for lack of a champion to sustain it during that time. By contrast, the Intranet leader departed just before a change of administration in New York City government, but the new mayor was intensely interested in technology investments, and the project made a successful transition to new leadership. In addition, the nature of past history among the participants is worthy of future investigation into such questions as: How can leaders overcome negative past relationships? How can leaders be effective when there is no shared history among participants? How can positive histories be leveraged for future success?
Network purpose also appears to influence development and outcomes. The different characteristics of the four projects circumscribed the appropriate leadership repertoires. The Intranet and GIS projects aimed to create information-rich resources to augment and support communities of practice. They sought to do something entirely new and mostly discretionary. This left much room for experimentation and trial and error. The HIMS and Annual Reassessment projects were seeking to build information-based tools to change and improve formal program operations. The operational implications of these two projects demanded much more care from leaders, especially in departing from expected norms and institutionalized practices. These projects were innovative, but leaders had to keep them in harmony with formal legal and regulatory frameworks that could not be ignored or significantly changed. The relationships among network purpose, environment, and leadership present important questions to return to in future work.
As the use of these networks as tools of public management increases, research-based investigations can continue to shed light on their structure, function, and effectiveness. Formal authority, perceived authority, and a variety of leadership behaviors appear to have significant influences on the development and performance of public sector knowledge networks. These factors also affect the ability of such a network to achieve its substantive goals and 110 The American Review of Public Administration Extent to which the main objective was achieved and implemented.
